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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by tbe use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the manufacture method of the liquid crystal device which has a thin 

glass substrate about the manufacture method of a liquid crystal device. 

[0002] 

[Description of the Prior Art] The composition of a liquid crystal display element is shown in drawing 1 . Here, it is a 
perspective diagram, (b) is a cross section, and (a) expands and shows the portion of a liquid crystal layer in (b). As shown in this 
drawing, a liquid crystal display element encloses liquid crystal 12 among glass substrates 10 and 11, and has composition which 
attached polarizing plates 13 and 14 to the outside of glass substrates 10 and 1 1. 15 is the seal given by methods, such as 
screen-stencil, in order to enclose liquid crystal into a container. The thickness of the aforementioned glass substrates 10 and 1 1 
is usual, respectively. Even if it is about 1.1mm, and liquid crystal 12 is so thin that it can generally be disregarded and it sets this 
and polarizing plates 13 and 14 It is about 0.4-0.5mm. Therefore, it is set to the thickness Tl of a liquid crystal display element, 
and about 2.6mm. Although various devices using the liquid crystal display element as display are supplied these days, the 
demand of lightweight-izing of the request of the formation of small lightweight of those devices to a liquid crystal display, as a 
result a liquid crystal display element or thin-shape-izing is becoming strong. Lightweight-izing and thin-shape-izing of this 
liquid crystal display element are realizable by making thickness of the glass of a glass substrate small. Conventionally, 
manufacture of this thin shape liquid crystal display element was performed from the manufacture start point in time using the 
thin glass plate. With the thickness of the glass plate at this time, about 0.7mm, and a still thinner thing The about 0.3mm thing is 
also used. 
[0003] 

[Problem(s) to be Solved by the Invention] However, handling will be difficult for a thin glass plate, and the restrictions to the 
manufacturing installation of a liquid crystal display element will increase. Moreover, glass area became small and the 
productivity of a liquid crystal display element was bad, so that the thickness of a glass plate became small. Furthermore, the 
thickness of a glass plate is standardized, and the glass plate of arbitrary thickness was not obtained, therefore thickness with the 
as desired thickness of a liquid crystal display element was not obtained in many cases. 

[0004] On the other hand, when you did not need especially a thin liquid crystal display element and the thickness of a glass 
plate was large, with the reflected type positive liquid crystal display element, the problem that the shadow of the lighting section 
was conspicuous might arise. The cross section of a liquid crystal display element explains this point by drawing 2 . The liquid 
crystal display element shown in this drawing is the same as the liquid crystal display element shown by drawing 1 . In this 
drawing, 13 is a polarizing plate with the polarization shaft of X shaft orientations, and 14 is a reflected type polarizing plate 
with the polarization shaft of Y shaft orientations. The segment turns on the liquid crystal layer 12 by impressing voltage to the 
segment section [ can impress voltage now partially, for example, ] (predetermined portion of a liquid crystal layer) displaying 
by segment display. With a polarizing plate 13, light with the electric-field amplitude of X shaft orientations is chosen, and the 
light which carried out incidence from A passes a glass substrate 10, and it carries out incidence to the liquid crystal layer 12. 
Here, it is the voltage non-impressed section LC 1 of the liquid crystal layer 12. 90 degrees of light which carried out incidence 
are twisted in the case of passage, they turns into light with the amplitude of Y shaft orientations, passes a glass substrate 1 1, and 
reaches a polarizing plate 14. Since the polarization shafts of a polarizing plate 14 are Y shaft orientations, it is reflected, and the 
light which carried out incidence to the polarizing plate 14 here passes a glass substrate 1 1, and it carries out incidence to the 
liquid crystal layer 12. Since this incidence position is the voltage impression section LC 2 of the liquid crystal layer 12 (slash 
section), light passes as it is and reaches a polarizing plate 13. Since light has the amplitude of Y shaft orientations at this time 
and the polarization shafts of a polarizing plate 13 are X shaft orientations, light is cut, is seen from C and the lighting section LT 
looks black. Next, only the light which had the amplitude of X shaft orientations similarly carries out incidence of the light which 
carried out incidence from B to the liquid crystal layer 12. this incidence position - the voltage impression section LC 2 of the 
liquid crystal layer 12 it is — a sake ~ light » as it is ~ the liquid crystal layer 12 and a glass substrate 1 1 - passing -- a 
polarizing plate 14 - reaching - although -- light - the liquid crystal layer 12 - a little - or -- twisting - having . Since the 
polarization shafts of a polarizing plate 14 are Y shaft orientations, the light of X shaft orientations which have carried out 
incidence is cut, and looks black. However, the light of Y shaft-orientations component twisted by the liquid crystal layer 12 is 
reflected. This reflected light reaches the liquid crystal layer 12, and it is the voltage non-impressed section LC 3. 90 degrees is 
twisted, it becomes the light of X shaft orientations, and a polarizing plate 13 is reached, and since the polarization shafts of a 
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polarizing plate 13 are X shaft orientations, they are passed as it is. The light reflected by the polarizing plate 14 is weak, and 
Shadow SH is in sight and it serves as deterioration of the grace of a display from D. 

[0005] this invention solves such a problem, and manufacture of a thin liquid crystal display element is easy, and it aims at 
offering the manufacture method of a liquid crystal display element that improvement in display grace can be aimed at. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the manufacture method of the liquid crystal 
display element of this invention is the manufacture method of a liquid crystal display element of enclosing and making liquid 
crystal between the glass substrates of a couple, after sticking the aforementioned glass substrate in the state of having a liquid 
crystal enclosure interval, grinds at least one side of the aforementioned glass substrate, and is made to make it thin. And 
thickness of the glass substrate by the side of the tooth back among for example, the aforementioned glass substrates It is made to 
make it 0.3mm or less. 
[0007] 

[Function] If it does in this way, since the thickness of glass is large, the handling of a glass plate is easy for the process of the 
lamination of a glass substrate, and, moreover, it can use the present iranufacturing installation. Moreover, by polish, since it is 
made to make board thickness of glass thin, manufacture of the liquid crystal display element of arbitrary thickness is attained. 
Furthermore, by making thin thickness of the glass substrate by the side of a tooth back, the shadow of the lighting section of a 
reflected type liquid crystal display element stops being able to be conspicuous easily, and display grace improves. 
[0008] 

[Example] Hereafter, the example of this invention is explained, referring to a drawing. The cross section of the liquid crystal 
display element which carried out this invention to drawing 3 is shown. The portion of the liquid crystal layer 12 is expanded and 
shown in this drawing. Thickness The 1.1mm glass substrates 10 and 1 1 are stuck in the state of having a liquid crystal enclosure 
interval, after processing of washing, formation of the pattern of a transparent electrode, etc. is performed respectively. Here, 
processing which grinds glass substrates 10 and 1 1 and makes board thickness thin by the wrapping grinding method etc. is 
carried out. Then, pouring of liquid crystal 12 is made and polarizing plates 13 and 14 are attached. Here, it is the board 
thickness of a glass substrate by polish. When it is made 0.3mm, the thickness T2 of a liquid crystal display element is. It is set to 
about 1.0mm and, moreover, this can be changed arbitrarily. 

[0009] Another example which carried out this invention to drawing 4 is shown. It is a perspective diagram, (b) is a cross 
section, and (a) expands and shows the portion of a liquid crystal layer in (b). The number in drawing is the same as that of 
drawing 3 . Although the liquid crystal display element shown here is manufactured by method like drawing 3 , it grinds a glass 
substrate 1 1, i.e., the glass substrate by the side of a tooth back, and it is board thickness. It is what was set to 0.3mm, and the 
thickness T3 of a liquid crystal display element is at this time. It is set to about 1.8mm. The state of the lighting section LT in the 
reflected type positive liquid crystal display element which ground only the glass substrate by the side of a tooth back like 
drawing 4 , and was made thin, and Shadow SH is shown in drawing 5 . In this drawing, the position of the voltage impression to 
the liquid crystal layer 1 2 is the same as drawing 2 , and is LC2 (slash section). When drawing 5 was compared with drawing 2 
and the reflected light is seen, the part and Shadow SH to which the glass substrate 1 1 is thin move to the right-hand side of 
drawing, and Shadow SH laps with the lighting section LT. The area of the shadow which is actually in sight by this becomes 
small compared with drawing 2 , therefore Shadow SH stops being able to be conspicuous easily. 
[0010] 

[Effect of the Invention] Since according to this invention a glass substrate is ground and it is made thin by the culmination of 
manufacture of a liquid crystal display element as explained above, the process till then can be performed using the present 
manufacturing installation. In that case, compared with using the glass plate of thin board thickness from the beginning, handling 
is easy and improvement in workability can be aimed at. And by polish, manufacture of the liquid crystal display element of 
arbitrary thickness is attained, small lightweight-ization of a liquid crystal display can be performed, and it can respond now to a 
wide range use. Moreover, in a reflected type liquid crystal display element, by making the glass substrate of the tooth-back 
section thin, the shadow of the lighting section stops being able to be conspicuous easily, and the performance of a display 
improves. 
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(54) PRODUCTION OF 
LIQUID CRYSTAL 
DISPLAY ELEMENT 

(57) Abstract: 

PURPOSE: To efficiently produce 
the liquid crystal display element 
which is reduced in the thickness of 
one substrate at a good yield. 



(71) Applicant: CASIO COMPUT CO 

(72) Inventor: TAKAHASHI JUN 

(74) Representative; 



CONSTITUTION: After a pair or" 
glass substrates 1 1, 12 each having 
an area for plural pieces of liquid 
crystal display elements are adhered 
via sealing materials 13 respectively 
enclosing the liquid crystal sealing lb] ^^"1/ 
regions of the respective element 
blocks thereof and an outer 
peripheral sealing material 14 
enclosing all of the respective 
element blocks to assemble an 
element assemblage 10. The outside 
surface of one of the two substrates 
1 1, 12 of the respective element ( C ) 14 
blocks is then etched exclusive of 
the peripheral edge parts of the 
element blocks to reduce the 
thickness of the parts exclusive of 
the peripheral edge parts of this 
substrate and thereafter, the element 
assemblage 10 is separated to the 
individual elements. 
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